"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120017-1 


Pes iaterenetietee Puen OEE 


ee ERT B 


re USSR/Optics - Physical Optics K-5 
Abs Jour : Referat Zhur - Fizika, No 5, 1957, 12935 
Author : Tolisto ., Tkachuk, N.N., Tsenter, M.Ya., Mansurova, 
Inst : Leningrad Technological Institute, State Opticai Institute 
USSR 
Title : Investigation of the Scintillation of the Flash Flareup 


Curve for the Glow of the ZnS-Mn Phosphors. 


Orig Pub : Optika i spektroskopiya, 1956, 1, No 5, 719-728 


Abstract : A new procedure is proposed for the investigation of the 
flash flareup and attenuation of luminescence, based on 
the application of a one-shot light modulator (magneto- 
electric gate, controlled by an electronic circuit). 
With the aid of this modulator, an investigation was ma- 
de of the flash flareup of a series of ZnS-Mn phosphors. 
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5015. ON THE POSSIBILITY OF A TWO-STEP MECHAN- 
ISM OF EXITATION IN SULPHIDE PHOSPHORS. N.A.Tolstol. 
sd Zh. desper. teor, Fiz, Val. 30, a. 3, Wi-0 (1956). In 
Russian. 0 eS - er By Mibie SPA oe lee a 
SS “the experimental deta on kinetics of luminescence of 
- strongly-quenched phosphors show that, oppoaite to the widely __ 
. Spread opinton, the bimolecular theary doea not give a correct 
explanation, An interpretation of experiments 1a given, based 
_on the mechanism of a twd-stsp excitation of luminescence, 
It is shown that the photo-conductivity.of Cas highly activated 
with copper is excited by a-'two step" process, “At the same 
time the kininescence of this substance shows regularities 
typical of the case of strong quenching. 
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Abs Jour ; 


Author : 
Title : 


Orig Pub : 


Abstract : 


Referat Zhur - Khimiya, No 4, 1957, 11000 


Tolstoy N.A., Kolomiyets B.T., Golikova 0.I., Tsentner M.Ya. 
"Photoconductivity and Luminescence of Polycrystalline cas(Cu) 


Zh. eksperim. i teor. fiziki, 1956, 30, No 3, 575-576 


In the case of polycrystalline samples of CdS-Cu (1076 - 5.10-4 g/g)were 
investigated: dependence of stationary photoconductivities and luminosi- 
ty of glow on intensity of exciting light E (Hg-lines 365, 546 and 578 m 
/), and also the ratios-of surface areas below the curves of photocon- 
ductivity rise and drop, and below the curves of increase and attenuation 
of the glow. ‘The conclusion is reached that results are conflicting with 
any recombination scheme of the glow and are in accord with the theory 
of a 2-step mechanism of excitation (Loshkarev V.Ye., Fedorus G.A., Izv. 
AN SSSR, Ser. fiz., 1952, 16 61; RZbKhim, 1956, 64335). 
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Orig Pub: 


Abstract: 


Referat. Zhurnal Khimtya, No 2, 1958, 3673. 


R.A. Tolstoy. 

Acadeny of Sciences of USSR. 

Scintillating Luminescence Rise in Zine~Sulfide Phosphorse 
and Two-Step Excitation Mechanism. 


Dokl. AN SSSR, 1956, 111, No 3, 582-584 


Tt was revealed by new methods (RZhKhim, 1957, 18331) that the 
scintillating rise (SC) of the long wave luminescence band 
(Tolstoy N.A., Feofilov P.P., Dokl. AN SSSR, 1949, 68, 285) 

was observed to take place in a great many phosphors with ZS 
vase (excitation of x = 365m), for example in ZnS-Ni; Zns- 

Ni, Ag; ZnS-Co; Zn8-Fe; ZnS-Eu; ZnS-P; gnSeCu and in activatorlers 
gn8. The characteristics of SC are discussed and a Juminee cence 
mechanism of phosphors possessing SC is proposed. The initlel 
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the fact that they are rejected from the LL to the conductivity 
zone by the secondary action of the exciting light and leave 


Possible. The sc phenomenon and the phosphor characteristics are 
explained using this model: It is shown that SC is an autostime 
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TOLSTOY, N.A.;. SPARTAKOV, A-A.}. KHIL'KO, G.I. 
Blectrooptical properties of lyophebic colloids. Part 1: 


Statement of the problem, préne4pal methods and results. ee 
Koll. zhur. 22 no. 6:705-716 H-D '60. : (MIRA 13:12) 


1, Leningradekly tekhnologicheskly institut imeni Lensoveta, 


Kafedra fiziki. : 
(Colloids--Optical properties) 
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51-6-11/26 
Tolstoy, Ne Ae, Tkachuk, Ae Me. and Tkachuk, N. Ne 


Flash Emission of Luminescence. (Vspyshechnoye 
razgoraniye lyuminestsentsil.) 1. ZnS-Ni Bhosphors. 
Part I. (1. Fosfory ZnS-Ni. Chast! I.) vs 


Optika 1 Spektroskopiya, 1957, Vol.II, Nr.6, 
pp. 759-769. (USSR ) 


The red band of the gnS-Ni phosphor exhibits flash 
emission. The phosphor Was excited with 365 my 
line of mercury. The flash was observed using 4 
light filter. The intensity of the flash increased 
with the duration of the dark interval between two 
consecutive excitations, t o- The maximum intensity 
was reached at a value of t. which increases with 
decrease of temperature (see Fig.l). Preliminary 
4llumination of the excited phosphor with infrared 
and green-orange light affected the flash emission. 
The infrared illumination shortened the dark interval 
before the flash but did not affect the maximum flash 
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51-6~11/26 
Flash Emission of Luminescence. 1. ZnS-Ni Phosphors. Part I. 


intensity. Illumination with 576 or 546 ma lines of 
mercury decreased the ability of the phosphor to emit 
inaflash. If this green-orange jllumination was of 
sufficient power and duration the flash emission 
disappeared altogether. The ZnS-Ni phosphor which 
can emit in a flash was found to possess a wide band 
of complementary absorption (Fig.5). It was also 
found that kinetics of the blue-band emission (Zn) 

4s closely related to kinetics of the red band (Ni). 
The authors suggest that flash emission is due to 


transitions of electrons or holes from one localised - 

state (first localisation”) to another such state 

("second localisation"). Students of the Leningrad 

University A. Yeremeyeva and QO. Popova, took part 

in this work. There are 6 figures and 10 references, 
Card 2/3 9 of which are Slavic. 
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Flash Emission of Luminescence. 1, ZnS-Ni Phosphors. Part I. 


ASSOCIATION: State Optical Institute imeni S.I. Vavilov; Leningrad 
Technological Institute imeni Lensovet, Chair of Physics. 
(Gosudarstvennyy opticheskiy institut im. S.I. Vavilova; 
Leningradskiy tekhnologicheskiy institut im. Lensoveta, 
Kafedra fiziki). 


SUBMITTED: November 28, 1956. x 
AVAILABLE: Library of Congress. 
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On Reletionship of the Blue and Red Emission Bands in the ZnS-Co 


Phosphor. 


transfer increases with temperature. Such transfer 

would increase the steady-state brightness of the long- 
wavelength emission. This increase should be simply 
related to the number of electrons or holes transferred 
from the levels of first localization to the second set 

of levels in unit time. In its turn the number of such 
electrons or holes would be proportional to: 

(a) the steady-state number of electrons or holes at the 
levels of first localization at a given exciting light 
intensity and a given temperature, and (b) the increasing 
with temperature probability of transition from the first 
localization to the second. Figel shows dependence of the 
prightness of the red emission on BE (exciting light 
intensity) at various temperatures t. The author inter- 
prets the observed dependence I(E) as follows. Below 
0°G the function I(E) is linear because the red centres 
are excited directly by the incident light. At room 
temperature, and above, the I(E) curves consist of two 
components superimposed on each other. One is due to 
direct excitation of the red centres and has linear 
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On Relationship of the Blue and Red Emission Bands in the Z 
‘Phosphor. 


"saturation", at higher temperatures the transfer from 
the first to the second localization levels becomes more 
intense, the number of electrons or holes at the first 

localization decreases and eventuall 
proportional to BE, Then the I(E) curves become 
again. The first localizational levels are attributed to 


red emission band. The temp 


for these two bands are shown in Fig.2. There are 2 
figures and 5 references, all of which are Slavic. 


SUBMITTED; February 26, 1957, 


AVAILABLE: 
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51-5--7/1l 
AUTHORS: Tolstoy, N.A. and Sokolov, V.A. 


TITLE: Some Luminescence and Photoelectric Properties of Poly- 

: crystalline Cadmium Selenide (Nekotorye lyuminestsentnye 
4 fotoelektricheskiye svoystva polikristallicheskogo 
selenida kadmiya) 


PERICDICAL: Optika i Spektroskopiya, 1957, Vol.III, Nr 5, 
pp 495-503 (USSR) 


ABSTRACT: Luminescence spectra of cadmium selenide have been photo- 
graphed, using the apparatus of Galkin (Ref .14) including 
the infra-red region. Fig.la shows the Juminescence spec- 
tra of cadmium selenide at 20°C and -183°C. As can be 

seen, the luminescence band at room temperature (Curve 1) 
has a simple bell-shaped form with a half-width of 290 mye 
and a maximum at 1.144. At liquid oxygen temperatures a 
more intense "cold" maximum appears at 0.94 while the 
position of the "hot" maximum remains the same, The phen- 
omenon is characteristic of the majority of phosphors of 
the sulphide type with two luminescence bands, Fig.1lb shows 
luminescence spectra of CdSe-Cu at -1839C. As can be seen, 
the introduction of copper (CdSe-Cu I), leads to the appear- 
ance of a bright band with a maximum at 0.91» accompanied 
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Some Luminescence and Photoelectric Properties of Poly- 
crystalline Cadmium Selenide. 


mum at about -15°C where q= 2. Experiments on CdSe at 
+ = -159C and q= 2 have shown that : 


ASo0™ aoae 
Lf/is> a’ and 


Ao, wt at t+ 20 


where L is the area under the curve of rising conducti- 
vity and L, is the area under the curve of falling conduct— 


ivity. Experiments on relaxation curves at room and higher 
temperatures have established the presence of "flares" in 

the photoconductivity. This means that the value of photo- 
conductivity during the first few moments after the exclus- 
jon of the exciting radiation is higher than the stationary 
value (cf Fig.5). The ratio of the maximum value of photo- 
conductivity to the stationary value is a function of the 
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Some Luminescence and Photoelectric Properties of Poly- 
crystalline Cadmium Selenide, 


"dark" period between successive excitations. The ratio 
increases with the duration of this "dark" period until it 
reaches a certain value and then remains constant. This 
constant value of the ratio increases with temperature and 
reaches a maximum at 120°C, after which it decreases again, 
The value of the above ratio also depends on the intensity 
of the exciting radiation, A negative "flare" has also 
been observed. This means that the photoconductivity has 

a lower value during an interval of time immediately after 
irradiation than during the "dark" period, This negative 
"flare" is only observed at sufficiently high temperatures. 
During experiments on the photoconductivity of CdSe it was 
found that the addition of a UV excitation to a constant 
long wavelength excitation leads to a rapid decrease in the 
photoconductivity. The majority of the above phenomena 
occur also in cadmium sulphide, 

There are 8 figures and 18 references, 12 of which are Slavic. 


ASSOCIATION: State Optical Institute, Leningrad Technological Instit~ 
ute, Chair of Physics (Gosudarstvennyy opticheskiy institut 

cane Leningradskiy tekhnologicheskiy institut Kafedra fiziki) 
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SUBJECT: USSR/Luminescence 48-4 -4/48 


AUTHORS: Tolstoy N.A. and Shatilov A.V. 
ee 


TITLE: On the Possibility of Two-Step Excitation of Photosemiconduc- 
tor Phenomena (0 vozmozhnosti dvukhstupenchatogo vozbuzhdeniya 
fotopoluprovodnikovykh yavieniy) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957, Yol a 
#4, p 494 (USSR) 


ABSTRACT: A number of stationary and relaxation regularities in lumines- 
cence and photoconductivity cannot be accounted for by existing 
theories. These regularities are characteristical for phos- 
phors and photoresistances which are quenched by temperature. 


For explanation of these regularities a two-step mechanism 
of electron excitation in the pseudomolecular character of 
recombination can be proposed. Equations of the two-step 
theory qualitatively agree with experience when quenching is 
absent or insignificant. 


In particular, photoconductivity 4s found to be proportional 
to the square root of excitation intensity within a wide range 
Card 1/2 
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TITLE: On the Possibility of Two-Step Excitation of Photosemiconduc- 
tor Phenomena (0 vozmozhnoati dvukhstupenchatogo vozbuzhdeniya 
fotopoluprovodnikovykh yavleniy) 


of variations of the latter, This conclusion agrees with the 
well._aown law for the conventional photoconductivity. 


Three Russian references are cited, 
INSTITUT’ a: Not indicated. 
PRESENTED BY: 
SUBMITTED: No date indicated 


AVAILABLE: At the Library of Congress, 
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SUBJECT: USSR/Luminescence 48-4-5/48 
: AUTHORS: Tolstoy N.A., Tkachuk A.H., Tkachuk N,N, and Mansurova ZS 
eae ea ae 
TITLE: Flash Brightness Rise of Zine-Sulfide Phosphors ( Vapyshechnoye 


razgoraniye tzink-sul'fidnykh fosforov) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957; 
Vol 21, #4, pp 495-498 (USSR) 


ABSTRACT: A rise in the flash brightness of the luminescence long-wave 
band is observed in ZnS-Mnyj 2nS-Niz ZnS-Co and also in the 
"pure" ZnS (apparently due to iron admixtures). The flash may 
be 6.5 times as bright as stationary phosphorescence of ZnS-Ni. 


The intensity of flash depends on the duration of interruption 
of t. in excitation illumination. There is an optimum time of 


ty ee ("ripening time") which corresponds to maximum flash. 


The value of t, sa depends on the phosphor composition and 


temperature. Temperature-dependence of t, aa is expressed 
by the following equation: 
LL meV 
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SITLEt Flash Brightness Rise of Zince-Sulfide Phosphors (Vspyshechnoye 
razgoraniye tzink-sul'fidnykh fosforoy) 


The process of flash "ripening" is interpreted as a thermal 
transter process of electrons from the local "supply levels" 
to the local "flash levels", After a sufficient time, elec- 
trons leave thermally also flash levels. The law cited above 
can be derived on the basis of these conceptions. 


The article is followed by a discussion of the topics touched 
in the report. 
No references are given, 


INSTITUTION: Not indicated 

PRESENTED BY: 

SUBMITTED: No date indicated 
AVAILABLE: At the Library of Congress. 
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SUBJECT: USSR/Luminescence 4Q-4-14/48 
AUTHORS: Tolstoy N.Ass Tkachuk N,N. and Preobrazhenskiy R.K. 
TITLE: Kinetics of Infra-Red Luminescence of couprous Oxide (Kinetike 
infrakrasnogo avecheniya zakisi medi) 


PERIODICAL? Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957,Vol 21, 


#4, pp 521-522 (USSR) 


t of the ultrataumeter made it p 
kinetics of couprous oxide. 


ABSTRACT: Developmen ossible to investi- 
gate luminescence 
The study of dependence 
temperature and conten 
shown the following: T anomalously increases from 5x10 
5x107° gec with the temperature rise from -163°C. At the room 
temperature the T—-value ceases to rise and falls at the 
further heating (temperature quenching) + 


fhe increase in oxygen content leads to T 
temperatures except the lowest. 


e of luminescence relaxation time T on 
t of ultra-stoichiometric oxygen has 
-8 
to 


—-decrease at all 
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a o 48-414 /48 
. TITLE: Kinetics of Infra-Red Luminescence of couprous Oxide (Kinetika 


infrakrasnogo svecheniya zakisi medi) 


Citing the 3 possible ways of accounting for the @—rise with 
temperature, the author favors the third one according to 
which the absorption mechanism bears an excition character. 
Exciton decay on a charged acceptor leads to photoconductivity, 
and on an uncharged acceptor leads to luminescence. Assuming 
that the cross section of exciton capture is larger for the 
uncharged acceptor, the total cross section of all exciton 
capture centers decreases with temperature rise and thet - 
value of luminescence increases, 

The report is followed by a discussion. 

No references are cited. 


INSTITUTION: Not indicated 
PRESENTED BY: 


SUBMITTED: No date indicated 
AVAILABLE: At the Library of Congress, 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120017-1" 


BPEROSED FOR RELEASE: 07/16/2001 


Le 


eat CIA-RDP86-00513R001756120017-1 


EROAP Mears ar reeset — 
EIR VSD SE ar SS FE OP a 
as : BEE OE SS z = = = TEES Sse Te Seas SENT 


“Pols oa): ss saat 
SUBJECT: USSR /Luminescence 4B-4-43/48 


AUTHORS t Tolstoy N.Acy Tkachuk A.M. and Tkachuk N.N. 
TITLE: Ditrataumeter (U1' trataumetr) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskay&s 1957» 
Vol 21, #4, PP 595-611 (USSR) 


ABSTRACT: In order to measure relaxagion progesses whose duration is 
within the limits from 1072 to 10° 'sec, & special apparatus, 
"yitrataumeter”, was designed and constructed. Investigations 

of the kinetics of some luminophores were carried out with 
the aid of this apparatus. 


The ultrataumeter uses photoelectronic multipliers. One of 
thes ie of the FEU-19 type (antimony-cesium pnotocathode) » 

and the other one of the "AEG" firm (cesium oxide photocathode). 
The multipliers are aupplied from @ rectifier with alectronic 
stabilization. 


As the Soviet industry does not manufacture oscillographs suit- 
able for application in an ultrataumeter, & special oscillo- 


card 1/3 graph was designed and constructed by the authors. This 
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TITLE: Ultrataumeter (Ul'trataumetr) 48-443 /48 


oscillograph is valuable also for the application of the method 
of electric differentiation. Its sensitivity to inertia is 

(1 to 2)xl0"°sec. Its horizontal frequency characteristic 
ranges from 5 o/sec to 10 megac/sec at the value of gain factor 
k = 500 and to 3 megac/sec at k = 1,000. 


A mechanical modulator of light can modulate the light of any 
spectral composition, within the limits of quartz lenses. 


The practical resolution ability of the ujtrataumeter with the 
mechanical light modulator amounts to 107°sec. 


Two more ultrataumeters were constructed: 

1. The ultrataumeter with an electro-optical modulator of 
light. It was designed for modulation of light within the 
visual portion of the spectrum, It was applied for studying 
kinetics of the infra-red luminescence of cuprous oxide, 

2. The ultrataumeter for studying kinetics of cathodolu- 
minescence, Relaxation times of cathodoluminescence up to 1077 
sec can be measured with the aid of this device, 


The article contains 13 circuits and 4 figures. 


The bibliography lists 25 reverences, all of which are 
Card 2/3 Slavic (Russian). 
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: _ gov/51-5-4-9/21 
AU THORS : Arkhangel'skaya, Vk. and Tols 


" qr TLes Kinetics of tuminescence of Certain Tungstates em of Zine Oxide 
(Kinetika svecheniya vol'framatov 4 okisi tsinks) 


PERIODICAL: Optik 4 Spektroskopiya, 1958, Vol 5, Nr 4, pp 415-422 (ussR) 


ABSTRACT: The authors studied kinetics of photolumines cence and cathodolumines cence 

of caWOas CdW0,>» MeNO4, 2nn04, Calico, and Zn0. To study relaxation 

of cathod odwaines cence the euthors used the “taumeter metho" 
(Refs 8, 9) with the following modifications ¢ - (A) An electron 
gan produced .gr-keV electrons which were used +o bombard phosphor 
samples deposited on chromium plated copper. This copper plate as 
used to vary the sample tenperature from 20°c to 300°C. (B) 4 spocisd 
wide-band (2 t0°107c/s) cathode-ray oscillograph was used. 
(G) Photomultipliers used were of Soviet (FEU-18, Sb-Cs type) and 
German (A-E.G., 08 oxide type) origin. [To measure photolumines cencs 
relaxation the authors used & Ntaumeter” (Ref 8) and the wide-band 
ecathode-ray oscillograph referred to above. The eathod olumines conc 


relaxation of cavO,, cdawo Me'¥O,, Znvf0 and Calio0, phosphors had 
Fore 1/4 cS) Wg, 42 ENG 4 4 P P 
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the following caumon characteristics ; 
of luminescence were syumetricals 
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__ BEBE 
sov/51-5-4-9/21 
Oxides 


the rise and decay curve? 
form of relaxation curves 


(1) 
(2) the 


does not depend on the current density in the electron beam; 


(3) at room temperature the relaxation curves 4re 
Fig 1 shows the decay curves 
Rach of these curves may be represented by two 
onstants % do not differ m.c0h 


exponential nature - 
and caW0, (Fig 1b). 


another. 
the averages of the 
to each decay curves 
five phosphors Listed 


two values © 
Dependence of € 
above, in Fig 2- 


not of purely 
for MgWO, (Fig les 


from cna 
this paper are 


obtained by fitting bic axponentias: 
giver, fer she 


of the relative brightness I/Ieq and the relaxation time tfe2q % 


temperature t- 


photelumines cence 


t. Igo and €o9 denote the brightness and the relexatic?. 
‘ime at 20°C, and Fig 3 deals with CaW0, ani MgWO, only- 
was also studied. 
a marcury lamp SVDSh-260 (365, 534 and 313 mp) - 


Relaxation 2 
Photoluminescence 75 excited ut: , 
For all the five 


phos phors listed above the following characteristics of photolumines ce7cs 


relaxation were noted: (1) th 
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are symmetrical and aye of pure 


o rise and decay curve® cf luminescens4 
ly exponential nature in & 


teuperat.ra 
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SOV/51~5-4-9/21 
Kinetics of Luminescence of Certain Tungstates and of Zine Oxide 


range from -183°C to +100°G; (2) ‘the form of the decay curves does 
not depend on the intensity of excitation. Fig 4 gives the ¢(t) 
curves for photoluminescence of Mgwo4, ZoN04, Cd¥O, and Calfo0,. 
In addition to the four tungstates and one molybdate listed above 
the author studied two types of Zn0, which differed in their methods 
of preparation and spectral and relaxation properties. 2n0 of type I 
was prepared fram ZnS by oxidation at 800°C. Its photoluminescence 
spectrum, excited by 365 my is shown in Fig 5, curve 2. It was found 
that the value of ¥'in photoluminescence of ZnO I was constant within 
the range of temperatures from -183°C to 20°C and was equal to 
1.25 x 107~Ssec. Curve 1 in Fig 5 represents electron~excited 
cathodoluminescence of Zn0 I. The temperature dependence of @/€oo 
and I/Ipq for electron-excited Zn0 I is shown in Fig 6. The 
cathodoluminescence decay of ZnO I consists of two processes: 
(1) 4 fast exponential decay with ¢ > 1.25 x 10~6sec., and 
(2) a slow non-exponential "tail" with % = 10~4sec. the value of 2 
for the exponential part of the cathodoluminescence decay of ZnO I does 
not depend on the electron beam density or electron energy. The 

Card 3/4 exponential % remains constant on heating up to 60°C, and then it falls 
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Kinetics of Luminescence of Certain Tungstates and of Zinc Oxide 


ASSOCIATION: 


SUBLILITED: 
Card 4/4 


reaching 4.5 x 10~7sec at 220°C. Above 145°C the non-exponential 

"tail" disappears caupletely. Tha second type of zine oxide (ZnO II) 

is obtained by reduction of Z2n0 with lampblack above 1000°C. The 
photoluminescence spectrum of ZnO II is displaced towards longer 
wavelengths compared with the corresponding spectrum of Zn0 I. Ths 
cathodoluminescence spectrum of ZnO II possesses also an emission band 

in the near ultraviolet (Refs 7, 12). X-ray diffraction showed that the 
lattices of ZnO I and 2n0 II are identical. ‘The differences between 

2n0 I and ZnO II lieicnly in the chamistry or topography of micre~defastz. 
There are 6 figures, 1 table and 15 references, 10 of which are Sorist, 

2 English, 1 Dutch, 1 American and 1 translation. 


Gosudars tvennyy opticheskiy institut im. §.1. Vavilova (State 
Optical Institute imeni S.I. Vavilcv). 


Jamary 6, 1957 
1. Tungsten compounds--Luminescence 2. Zinc oxide--Luminescence 
3. Electron bombardment-~Applications 4. Phosphors--Properties 


Senet E 4 
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AUTHORS:  Tolatoy, NeW. and Shatilov, A.v. SOV/51-5-5-14/23 


TITLE: Formal Analysis of the Theory of Two-Step Excitation of Phos phorescence 
and Photooonductivity. (Forwal'nyy analiz teorii dvukhs tupenchatogo 
vozbuzhdeniya fosforestsentsii i fotoprovodimosti). II. Relaxation 
Relations (II. Relaksatsionnyye zavisimosti ) . 


PARIODICAL: Optika 4 Spektroskopiya, 1958, Vol 5, Nr 5, pp 590-600 (USSR) 


ABSTRACT: In Part I (Ref 1) the authors considered steady-state relations which 
followad fromthe two Step excitation thsory. The present paper 
discusses relaxation relations whicn correspond to rise or decay of 


are taken to occur after couplata relaxation of she excited states. Rise 

curves are considered first and the stracture of one such curve is 

shown in Fig 1. Decay curves are shown in Fig 2 curve 3 (which is the 

sum Of exponential curves } and 2) and Fig 4 which shows a non -tionotonic 

decay of a light-sun. Fig 3 illustrates relaxation processes as functions 

of the excitation intensity. The paper is entirely theoretical. Thers are 
Card 1/1 4 figures and 8 references, 7 of which are Soviet and 1 Polish. 


1. Phosphorescence~-Theory 2. Photoconductivity--Theory 3. Photocon~ 
ductivity--Excitation 4, Phosphdrescent materials--Excitation 
5. Phosphorescent decay 
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TITLE : Optics at the International Congress on Solid-State 
(Brussela, 1953), (Optila na ne zhdunarodnon kongrese po fiztice 
tVverdogzo tela (Bryusseli, 1958) ) 

PERIODICAL: Optika i Spektroskopiya, 1959, Vel 6, Nr Ly pp 124-126 (USSR) 
ABSTRACT: the International Congress on Solig State Physics and its applications 
te electronics and telecommni cation Was held in Brussels 

2nd and 7th June, 1958, 


About 1000 participants and guests were present, 


including the following Soviet Scientists; Vv. Antonov-Romanovskiy, 


B.M. Vul, D.N, Naslegov, A.N. 
Presented at the Congress and 
of the papers on optics. 


265 papers were 
only with some 


V.V. Antonov-Romanova kiy who reported experiments on electroluminescence 


of ZnS pordern and Single crystals 


Card 1/) 
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Studies of the Spectral Vistribation of the Luminescence Decay Time 

of Ruby, ty the Pulse feumeter Methot (issledovaniye spektral'nego 

raspredeleniya vremeni zetukhaniya svecheniya rubina metodom 

immiltsnogo taumetra) 


Optika i Spektroskopiyu, 1959, Vol 46, Nr 5, pp 659-064 (USSR) 


Luminescence of raby (AlpGz-Gr), originally thought to be rather simple 
(Refs 1, 2), was recently shown to behave in a complex fashion 

(Refs 3-5). Farther experimental work is noted on this substance. 

The vresent paper reports studies of the enission-wavelength 
dapendence of the decay constant t ("the relaxation spectrum") of naty 
using the pulse te ‘eter method (Ref 6). Fig 1 shows a taumeter with a 
puise lamp 19-50 ‘1 in Fig 1). This instrunent is capable of measurinz 
decay constants b+iveen 107 and 2 x 1075 sec -“\th an error of 8%. 

The exciting light (340-S00 mu) from the lamzJ. was focused by a quartz 
condenser K; on to a sample 0. Somes of this wight was s-\ttered by tho 
condenser surfaces and reached a photomultiplier Fey-1 ¥\). ‘rhe 
Signal from this multiplier was sassed tnroughan R-2 cirwait (the taumeter 
proper), was amplified and applied to the X-plates of a c.r.o. BO-7 
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(K.0. in Fig 1). Luminescert Light was focused hy a sovond quartz 
condenser Ko on to the entry slit of a nonochromater fitted with a 
diffraction grating (600 linsa/ma, inosr dispersion 6.5 A/inmm;. .mines~ 
sence which eter;ed thraign the exit slit of the aonochromator wus 
focused by & lens 1, on to % second photomultiplier FaU-2 (F,) vhese 
signal was amplified and applied to tne Y-plates of the c.:.0. 
Measurement of & took loss tnan 1 min (for details see Tolstoy, Ref 6). 
Six samples of ruby wore studied in whica tne amaunrt of chromium 

varied from 0.05 te 2.69% ‘Iwo series of meacuraents were madee In 
the first sories the lumiacscencs spectrum of ruby was recorded by 
means of a pulse lamp and an oseilingraph and then the value of ® was 
found for each line or band of sufficient intensity. These measurenents 
were carried ovt at -193 and +29°C. The results obtained (v varied from 
0.3 to 5.6 sec) are given in a table on p 66] and in Fig 2. ‘the latter 
figure shows the luminescence ané "relaxation" spectra at -193 and +2095 
for three samples with 0.05, ¢.35 and 2.29% of chromium. In the second 
series of exoeriments the temperatire dependences of t wera measured 

in the region from 80 to SO°K for the strongest aines or bands. 
Simultaneously, the tenperatura dependences of the emission brightness 
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cf these lines or vands were cbtainad. tt wac founa thet (1) ratby can 
have 7 to 3 different desay constants at variozs etission wavel angths 
from 690 to 800 mu and (2) soncentration of chromium affects strougly 
not only the absolute value of ¢ (which increases with Inereass of the 
amount of Cr} tut also the temperature dependence of ¥ in the rogion 
8C~500°K. The exporiments desesibed hore Allustrate the possibilities 
of tho sulse taumoter and show that maby has an intaresting bot unknown, 
&s yet, “ecnenism of enersy transfer between omission centres. 

T.¥, Kreytser took part in measurements. there are 3 figuras, 1 table 
and $ references, & of which are Seviet, 2 English and 1 Gernan. 


SUBMITTED: May 26, 1959 
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Tolstoy, N.A. SOV/51-6-5-17/34 
Pasisiarene Sanne 


Formal Analysis of the theory of Two-Step Excitation of Phosphorosconce 
and Photoconductivity. (Formal'nyy analiz teorii dvukhstupenchatogo 
vozbuzhdeniya fosforestsentsii i fotoprovodimosti). I11. Comparison 
of the Theory with Experiment (ZnS—Cu Emission). ((III. Sravneniye 
toorii 8 opytom (svecheniye Z2uS-Cu) )). 


Optika i Spektroskopiya, 1959, Vol 6, Nr 5, pp 665-671 (USSR) 


The author and Shatilov discussed in preceding vavers the possibility 
of two-step excitation of sulphide phosphors (Ref 1) and gave a formal 
analysis of the steady-state (Part 1, Ref 2) and relaxation (Part II, 
Ref 3) processes in the two-step theory. The present paper describes 

& comparison of the two-step theory with the experimentally determined 
steady-state and relaxation properties of 2nS-Cu. It mas found that the 
values of the parameters which lead to agreement betwoon the theory and 
experiment were the same for the steady-state and relaxation properties. 
The steady-state emission and the initial stages of phosphorescence 
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S0V/51-6-5-17/34 
Formal Analysis of the theory of Two-Step Bxcitation of Phosphorescencs and 
Photoconductivity 


decay of ZnS-Cu phosphors are essentially " ps eud omonomolecular" 
processes, while the later stages of the afterglow suggest a 
“bimolecular” mecnanism. ‘there are 2 figures and 10 references, 
9 of which are Soviet and 1 French. 
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TOLSTOY, N. A., Doc Phys-Math Sei (diss) -- "New methods and results of in 
al? 3 * . 


i vity". Leningrad, 1960. 
gating the kinetics of luminescence and photoconductivity Lening ‘ 


32 pp (State Order of Lenin Optical Inst im S. I. Vavilov), 200 copies 


(KL, No 14, 1960, 125) 
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AUTHORS : Tolstoy, N.A. and Ryskin, =K24/"392 \ \ 


PRREAS See SUA ae 
TITLE: Superlinearity in the Luminescence’and Photo-conductivity 
Phenomena and the Rose-bube Theory 


PERIODICAL: Optika i spektroskopiya, 1960, Vol 8, Nr 2, 
: pp 272 - 274 (USSR) 


ABSTRACT: Experimental evidence indicating simultaneous superlinear 
H dependence of luminescence and photo-conductivity on the 
excitation intensity E (Ref 1) makes it desirable to 
attempt a unified treatment of these phenomena. Since 
explanation of the superlinearity in photo-conductivity 
is easier, we shall consider it first. The change in 
photo-conductivity Ay is given by: 


Ag, ~w Eptu (1) 


where 8 is the quantum yield of electrons to the 

‘conduction band, “ is the carrier lifetime in the 

conduction band and u is the electron mobility. 

To explain the phenomenon of superlinearity it is necessary 
Cardl/3 to assume that at least one of the three quantities y 


ay, 
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Superlinearity in the Luminescence ande PRE E2esnductivity Phenomena 
and the Rose~Bube Theory 


: B, GY or ui rises with increase of E. Rose (Ref 5) 
and Bube (Ref 6) suggested that “‘Y rises with E. 
From Rose and Bube's theory it follows that the initial 
rate of fall of the photo-conductivity should be strictly 
proportional to the excitation intensity E , i-es 


Ag! (0) ~ E (2). 


To check Eq (2) the present authors carried out experiments 
on superlinear photo-resistors pased on CdS. The authors 
used the electrical differentiation method described by 
Tolstoy (Ref 8). Light was modulated by interrupting 
focused light beams with bullets from small-bore rifles. 
The differentiated signal was recorded photographically 
by means of a pulse oscillograph (detailed description of 
the experiments will be given in a later communication) . 
It was found that Eq (2) is not obeyed at all, that the 
dependence of Ao'(o) on E is superlinear and that 
t(E) decreases slowly with rise of E. These results 
show that the main assumptions of the Rose-Bube theory are 
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Superlinearity in the Luminescence and E201 SEB oh auctivity Phenomena 
and the Rose-Bube Theory 


erroneous. On the other hand the results are in good 
agreement with the main ideas of the two-step theory 
(Refs 3,4) which assumes a rise of the quantum yield 8 
with E . There are 9 references, 6 of which are Soviet 


and 3 English. 
SUBMITTED: July 10, 1958 a 
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o26. AS /2 
AUTHORS: Sokolov, V.A. and Tolstoy, NA. 


\ 
TITLE: Lumines conce/of Thallium Chloride 7) 


PERIODICAL: Optika i spektroskopiya, 1960, Vol. 9, No. 5, pp- 421-423 


TEXT: The authors investigated luminescence of thallium chloride monocrystals 
in an atmosphere of pure helium. Monocrystals were grom by & modified 
Stockbarger method in sealed Pyrex_ampoules. The initial power (used to grow 
monocrystals) was recrystallized twice in very pure distilled water and heated 
in vacuum for 3-4 hours at 200-220°G. Test samples of 1.5 x 10 x 15m 
dimensions and 100 g weight were cut from monocrystals. They were polished 
with a piece of flannel soaked in an aqueous solution of thallium chloride and 
dried in vacuum for 2-3 hours at 110°C. Preparation of the samples wis carried 
out using exclusively red {llumination (A> 600 mp). Luminescence was excited 
with a mercury line of A = 365 mp from an SVDSh-250 lamp. A monochromator UM~2 
was used and the spectral distribution of intensity was recorded with 4 
photomultiplier FBU-22 and a microammeter M-95. During measurements the samples 
were kept in an atmosphere of pure helium and all heat treatments were carried 
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Luminescence of Thallium Chloride 


out in darkness. ‘The following results were obtained. Blue luminescence 

(a 55 mp wide band at 460 ms Fig. &, curve 1) was observed in pure crystals. 
It was due to structural defects whose density depended on thermal history 

of the crystals. A band with a maximum at 620 mp (Fig..6, curve 1) was 
produced by plastic deformation. A band with a maximum at 740 my appeared 
after heating in dry pure helium (1-10 m Hg) at 250-350°C; it was due to 

loss of chlorine. Illumination with ultraviolet light (365 mp) above -150°C 
reduced luminescence intensity (Fig. %, curve 2) in contrast to heating in 
darkness which intensified luminescence. This contradicts conclusions reported 
by Vysochanskiy (Refs. 3, 4). Recovery of the ability to luminesce of samples 
de-excited by ultraviolet illumination occurred probably due to decomposition 
of quenching centres by heating in darkmess. Continuation of this work will be 
reported later. There are 2 figures and 7 references: 2 Soviet, 3 English, 

1 German and 1 translation into Russian. 


SUBMITTED: April 16, 1960 
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AUTHORS: Tolstoy, NH. A.» and Sokolov, R. A. 
TITLE: ‘Luminescence of thallium chloride single crystals 


PERIODICAL: Izvestiye Akademii nauk SSSR. Seriya fizicheskaya; 
Ve 25; Noe 3, 1961, 375~376 


TEXT: This paper was read at the Ninth Conference on Luminescence ‘s 
(crystal Phosphors) held in Kiyev from June 20 to June 25, 1960. The 
spectral composition and the intensity of luminescence of single 

erystals of thallium chloride were studied after different treatments 

of the crystals which were bred by the authors themselves. The lumines- 
cence was excited by light of wavelength 365 mA at the temperature of 
liquid nitrogen; the measurement of the specimens was done in a helium 
atmosphere. It turned out that thallium chloride has three luminescence 
banda: 1) a blue band with the maximum at about 460 mu (Fig. 1, Curve 1); 
2) an orange band with the maximum near 620 mA; 3) a dark-red band with 
the maximum at 740 mm#. The blue band appears immediately after breeding; 
the orange band appears after plastic deformation (Fig. 1, Curve 2), 
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Luminescence of thallium... §/048/61/025/003/625 /047 
B104/B214 


and the dark-red band after a heat treatment of the specimens in a pure 

He atmosphere (Fig. 1, Curve 3). Long exposure to ultraviolet light 

(A = 365 me ) at temperatures lower than -150°C did not lead to any 
remeckabie change in luminesoence. At higher temperatures, the intenaity 

of the whole spectrum decreased. In this oaso, the blue luminescence was 
extinguished more quickly than the luminescence of longer wavelengths 

(Fig. 1, Curve 4). Measurements of the intensity of luminescence I in the 
maximum of the blue band as a function of the time of exposure to light 

of wavelength 365 mw showed that I decreases hyperbolically with an ' 
increase of t according to the rule I = I. /(1+At) Here, I, is the 


initial intensity and A a constant depending on the temperature and in- 
tensity of irradiation. By a parallel measurement of the light trans~ 
mittance of the Hg line with A = 436mp, it was found that in this spec- 
tral range the transmittance after the exposure does not change markedly 
(Fig. 2). Therefore, the weakening of the observed luminescence cannot de 
explained as a "filter effect". The decrease of intensity on exposure 

is a reversible process: By aging the exposed specimen in the dark, lu- 
mMinescence is restored almost completely. The restoration of luminescence 


Card 2/4 


. = 
BRees 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120017-1" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120017-1 


55 SEAS RT ICN (8 
SHixvpesae neat 


208 36 


Luminescence of thalliun... 5/048 /61/025/003/025/047 
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is accelerated at higher temperatures. It can be assumed that the lattice 

defects are the centers of blue luminescence. The orange luminescence 

band with ite maximum near 620 ma results from mechanical defects (dis- 

locations); this agrees with assumptions made in other paper. The 

dark-rea@ band is evidently caused by the {mpoverishment of the erystals 

in chlorine. Possibly an electron from the escaped chlorine atom fills 

this place and forms an P-center. There are 2 figures and 3 references: 

1 Soviet-bloc and 1 non-Soviet-bloc. The reference to the English-language 

ares ia reads as follows: Randall I. T.. Trans. Fara AY Soc., 35s 
1939). ; 
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Legend to Fig. 1: Luminescence 
speotrum of thallium chloride 

after different treatments of the 
crystal. 

Legend to Fig. 2: Change of the 
luminescence spectrum and the 
transmission spectrum of the Hg 
line with 4 = 436 mp at the 
temperature of liquid nitrogen after 
exposing the crystal to light of 
wavelength 365 m4 at room tempera- 
ture. 1) Before exposure; 2) After 
exposure for 5 seconds; 3) After 
ee a es a further exposure for 5 seconds; 
2 -,  §) After still another exposure 
for 5 seconds. 
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AUTHORS: Tolstoy, N- A., Tkachuk, A. M., Sokolov, V- A>; 
Burlekov, A. V-, Ryskin, A. I., Mansurova, 2. S., and 
Yepifanov, M. V- 


TITLE: Flash-heating of ZnS-phosphors and concurrence of 
luminescence bands 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskeya, 
ve 25, no. 3, 1961, 399-405 


TEXT: This paper was presented at the 9th conference on luminesce 

(crystal phosphors), Kiyev, June 20 tc 25, 1960. Flash nesting Or 

phors is related to an accumulation of electrons cr holes which oo s 

the interval between two excitations. Proceeding from the scheme suggested 

he by Schén and Klasens the authors discuss the processes securring ia tni 

; connection with the aid of the scheme shown in Fig. i. They explain the 
filling of the blue and red luminescence centers with holes in the case af 

steady excitation. They also discuss the mechanism of flasn heating vnich 

leads to the concurrence of blue and red bands which had bean described 
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these considerations the 


authors study the dependence of the steady luminescence of short-wave 
bands on the intensity of the exciting light at different temperatures. 
Fig. 1 graphically shows the results obtained for @ifferent temperatures. 
In Fig. te which holds for very low temperatures, the intensity of red 


luminescence is represented as a linear function of energy. Fig. ib wh 
approximately holds for room temperature shows that red luminescence h 
one constant component and one componen 


f& 
uo 


t depending linearly on BE. For some 


tens of degrees (Fig. 1c) the intensity of the red luminescence depends 
already nqnlinearly on E. It becomes linear again only in the range of 


F § 


400°C. This characteristic dependence of luminescence on the intensity of 
the exciting light at different temperatures is essentially explained by 
tho filling of the first and second localization level which depends on 
temperature and intensity. Fig. 3 shows experimental results. It could 
be demonstrated already earlier that the curves of flash heating of the 
bl::2 and red bands are opposite i.€>; 4f one hole migrates off a blue 


center, a loss of a "Dlue quantum" occu 
a red center, a "red quantum" is emitted. 


rs, if, however, @ hole migrates to 


As could be proven, this 


process is specific and does not always apply. The experimental results 
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cy > 


shown in Fig. 4 clearly show a parallelism. In the phusnhocs stugied nese 
red and blue luminescence occur "additively" and "concurrently". There 
are 5 figures and 9 references: 7 Soviet-bloc and 2 non-Soviet-bloc. 


. ; e comme? f) WY, 

Legend to Fig. 1: 1) conduction ee: 

band 2) electron adhesion level oo * ba 7) aansaen 39M 

_ 3) red centers 4) blue centers. ; : Zh ‘ 
A, and A, hole levels of first iy fanyoe ang reed ae 


and second localization. 


Tires 7 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120017-1" 


"APPROVED FOR RELEASE: 07/16/2001 CUS RDESS: issih ale de este - 


eo ee ee eee ee eG. = 20846 
_— Ms | s/048/61/025/003/035/047 
Flash-heating of ZnS-phosphors... B104/B202 


ot 
ee 
& 


_ Legend to.Fig. 2: theoretical dependence of steady luminescence of 
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Legend to Fig. 33 Exporimental dependence of steady luminescence of ‘th 
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"Legend to Fig. 4: temporature dependence of steady luminescence of the 
Wlue end red bands a) ZnSNi b) ZnB-Ag Ni o) 2nS-Ag,Co,Ki bluck pointy: 
“blue bands, circles: red bands = Se 
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24, 3500 (ake 20S) £202/E492 

AUTHORS : Tolstoy, N.A., Shun-fu, Lyu, Lapidus, M.Ye. 
. po nee era a STE 

TITLE: ~fuminescence kinetics of chromium luminophors 


III. Ruby, Part I, Luminescence spectra and 
relaxation spectra, effect of chromium concentration 
and thickness 


PERIODICAL: Optika i spektroskopiya, V-13, no.2, 1962, 242-249 


TEXT: Using high purity (less than 0.001% heavy metals 
contaminants) alumina as starting material, the authors prepared 
polycrystalline samples of synthetic rubies in order to include 
high concentration (8% Crg03) of chromium. The samples were baked 
at 1250 to 1300°C for 2.5 hours without any substantial loss of 
chromium. The luminescence spectra. investigated on the above 
samples at -180°C gave broadly the same results as those 

previously given by A.L.Schawlow, D.L.Wood and A.M.Clogston 

(Phys. Rev. Lett., no.3, 1959, 271)- Relative to the R-line 

long wavelength, part of the luminescence spectrum was found tc be 
connected partly with the luminescence of the interacting pairs of X 
chromium ions ugimers", and partly due to luminescence of groups 

of more than two ions “polymers". The relative intensity of the 
Card 1/3 ; . 
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dimeric and polymeric luminescence depended in a superlinear way 

on the concentration of chromium - for the polymeric luminescence 

(diffused IR band) the superlinearity was expressed much more 

sharply than for the dimeric. A particularly great role was i 

played by the reabsorptive phenomena which deform the relaxation oe 

as well as the luminescence spectra when insufficiently thin 

samples were used, It was also found that not only did the 

relative intensity increase towards the long wavelengths with the 

concentration of Cr and the finite thickness of the sample but also 

the ratio of the Rj/Re of the principal doublet depended on the 

thickness of the sample. The relaxation luminescence spectra of Xx 

fine powdered synthetic rubies without and with additions of Cr203 
 panging from 0.055 to 8% wt, and observed at -180 and 20°C, made 

the authors conclude that it is possible to isolate 6 groups of 

lines and bands with different quenching times 7 and that these 

gréups agree substantially with the data given previously 

Optika i spektroskopiya, no.5, 1959, 659). In additional series 

of experiments it was also confirmed that the intensity of 

luminescence Was linearly dependent on the intensity of 

excitation 'E and that there was no dependence of relaxation ; 
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AUTHORS: Tolstoy, Ne Acy Osipov, Be. Sey and Fomin, Ge Ae 
ee 
TITLE: Change in sign of the photo-enf of cuprous oxide 


PERIODICAL: Fizika tverdogo tela, V+ 41 NO» 1, 1962, 1966-1967 


3 
TExt: The change in sign of the photo-emf of Cu,0 was detected by using vi 


the pulsed capacitor method. ‘The advantage of this method lies in the 
fact that the photo-emf can be regarded 46 resulting from 4 gingle 
excitation of the substance by single pulses in the absence of a residual 
excited state. The existence of a residual excitation is particularly 
marked at low temperatures. At room temperature» Cu,0 has a p-type 


photo-enf which decreases continuously with dropping temperature. An 
n-type photo-enf appears between -40 and -80°C and increases rapidly with 
decreasing temperature. At -180°C, the pulse of the n-type photo~enf is 
40 to 20 times stronger than that of the p-type photo-emf,’ and 2 to 

5 times stronger than the p-type pulse at room temperatures As the 
p-type pulse lasts longer, it is possible to observe both pulses at the 
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same time. The relation between the amplitudes of the p- and n-type _ 
photo-emf depends on the wavelength of the exciting light. At room fe 
temperature and in red or UV light only an n-type photo-emf exiats:. we a 


ASSOCIATION: Cosudarstvennyy opticheskiy institut im. S. I. Vavilova 
Leningrad (State Optical Institute imeni s. Mocha ot 


Leningrad) 


SUBMITTED: March 21, 1962 


fakes. 
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TOLSTOY, N.A.; KHIL'KO, G.I.; RYSKIN, A.I.; TRUSOV, A.A. 
ened 


Relation between luminescent and photoelectric phenomena 
in ZnS-Mn. Fiz. tver. tela 4 no.11:3177-3184 N '®. 
(MIRA 15:12) 


1, Gosudarstvennyy opticheskiy institut imeni 
S.1I. Vavilova, Leningrad. 
(Luminescent substances) 
(Photoelectricity) 
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- AUTHOR: Sokolov, V.A.,-Tolstoy, N.A. 
TITLE: Single crystals of the falides of thallium and 


certain of their properties 
PERIODICAL: Kristallografiya, v.7, no.3, 1962, 389-393 


TEXT: Crystals of specially pure T1Cl and T1Br were grown by L. 
D. Stockbarger's method (J. Opt. Soc. Amer., v.39, 1949, 731). q 
The crystals were grown in sealed pyrex glass ampules, the 

materials having been outgassed under vacuum at 170 to 200°C for 

k to 5 hours. <A diagram of the apparatus is given. Their 
luminescence properties were studied. It was found that short 
wavelength luminescence is a property of these ‘compounds in the 
crystalline state when the number of defects is a minimum. 

Long wavelength luminescence is connected with the presence of 
mechanical defects and an increase at the long wavelength end of 

the spectrum is accompanied by a decrease at the other end, 

The luminescence was measured at liquid nitrogen temperature after 
annealing at 250°C. There are 6 figures. 
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TITLE: 
TI. Gallium oxide: 


PERIODICAL: Optika i spektroskopiya, v.13, 


TEXT: Data are derived on 
activated with chromium at 

and at different temperatures. 
relaxation time Tt 
up to values oF 0.3% (7 22.0 x 
concentrations T decreases; 
for wavelengths of 688.6 to 731 mb. 
of concentration ef Cr205 for values up 
and falls to a value of 0.03 x 1077 sec 
variation of Tt 
up to 


concentrations of 
there is practica 
The connection be 
Card 1/2 


cr205 


tween spectral 


relaxation spectra. 
different concentrations of chromium 
It is shown that at -~180°C the 
is independent of the concentration of Cr205 
10-3 sec). 


with temperature practically coincsde 
19% and as the above figures show 
liy no dependence on temperature for 3% Cr203. 
and relaxation ér 
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Luminescence kinetics of chromium Luminescents 
relaxation spectra, 


reabsorption 
noel, 1962, 112-117 


ef gallium oxide 


For. nigher - 

< = 0.0% x 10°? sec 
», *t is independent 
to 19% (t ~0.14 x 1077 sec) 
for 3.0% Crg05- The 
s for all 


Xx 


laws in Ga203- 
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Luminescence Kinetics’... E039/E420 


is discussed. ~ Reabsorption effects are examined by making y 
measurements on samples of thickness 50 to 70, and 120 to 2604n. t 
It is shown that for concentrations of up to 0.3% Cr203 the value 

of t is practically unaffected, but for concentrations of 

1 to 3% Crg05 the value of t is 730% greater for the thicker 
samples, In the latter case the relaxation spectrum.is also 

changed. It is suggested that work ig necessary on very thin 

samples in order to obtain undistorted spectral and relaxation data. 
There are 2 figures and 1 table. 
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AUTHORS: Tolstoy, NA iu Shun-fu 

TITLE: Relaxation spectra. of uranium activated alkali and alkali 


earth metal fluorides 
PERTODICAL: Optika 4 spektroskopiya, v.13, no.l, 1962, 107-111 


TEXT: Preliminary data on relaxation spectra are detormined for 
CaFo-U, ' SrFg-U and BaF 2-U and also single crystals of LiF- 

and NaF-U by means of a pulse technique and compared with normal 
luminescence spectra. It is shown that the rare earth fluorides 
activated with uranium MeF9-U decay..at.differant ratescatrdifferent 
parts of the spectrum. For CaFo-U at -175°C there are three 
relaxation times a ; 18x 30-4, 2.3 * 10-4 and x 
(2.8 to 2.9) x 107% see. At room temperature 

< = (0.9 to 1.0) x 10-4 sec for the whole spectrum. For Srfo9-U 

at -178°C there are two values of t? (2-0 to 3.2) x 107% and 

(2.5 to, 2.6) x 107° sec- At room temperature the Luminescence 

of SrFo-U is strongly quenched 7 Z10-F sec. For BaF2-U 
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Relaxation spectra ... ' E039/E420 
at -180°C there are four values of Tt and at room: temperature 
the luminescence is completely quenched. In general, the X 


long wavelength luminescence decays more slowly than the short 
wavelength, In the case of LiF-U and NaF-U the difference in 
values of t is more significant than for the MeFo-U group. 
For Lif-U, 1 varies by a factor of 4k and in NaF-U by a factor - 
of 10, As before, the long wavelength luminescence decays more 
slowly than the short wavelength. At concentrations of uranium 
of 1074 g/g eq. the relaxation of nearly all the spectral lines 
is practically exponential and as the uranium concentration is 
increased the relaxation deviates from the exponential. 
This paper was presented at the 9th Conference on Luminescence 

' at Kiyev (July 1960). ; . 
There are 2 figures and 1 table. 
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AUTHORS ¢ Tolstoy, N-A-s Liu Shun-fu 


TITLE: Kinetics of glow of chromium Luminophors-~ 


T. Gallium oxide. ist part. 
Method: Temperature and concentratio 


giow spectra 


n dependence of 


v.12, no.6, 1962, 738-745 


TEXT: The authors initia udy of relaxation spectra 
of a number of luminophors activated with Cr. The present work 

is devoted to Ga203. The glow spectra were obtained by the 
excitation of the samples with an impulse source in the ultraviolet 
(> 330 millimicrons) and visible region. Samples of Ga203°Cr in 
a powdered form were prepare 
Chem, So0Ce, v.73, 1951, 1590 
0,03, 0.1, 0.3, 
does not glo 
whilst §-Ga203°Cr gives a 
agreeing completely with the lines given by D 
thus shown that Deutschbein's isomorphism principle is no 
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. for $-Gag035. Spectra of the samples with 0.03, 0.3% Cr are 
practically the same and are characterized by the main doublet with 
components R, (696 mp) and Ro (688 mp). In the samples 
containing 0.6% Cr, two additional lines appear at 696.8 and 698. Sma. 
The intensity of these lines increases rapidly with the 
concentration of Cr. A very characteristic property of the 
samples containing 3% Cr is the appearance at -180°C of a bright 
diffuse glow in the infrared part of the spectrum, The glow 
spectra becomes more diffuse with the increasing temperature and 
the maxima of the lines shift towards the longer wavelengths. 

The total glow at room temperature is, if anything, stronger than 
it is at the Lower temperature, Heating to 160°C of the samples 
with 1% Cr showed no quenching effect but the longer-wave and 
antistoke regions of the spectra became more intense at the cost 

of the glow in the region of the main doublet, Thus the long-wave 
glow is thermally activated, There are 7 figures and 1 table. 
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AUTHORS: Tolstoy, N.A. and Yepifanov, M.V. 


TITLE: eHultilans source of modulated light for-a pulse 


taumeter 
PERIODICAL: Optika.i spektroskopiya, v.13, no.2, 1962, 291-294 


TEXT: The authors describe a multilamp modulator. Sixty 
pulsed lamps of type UK-120 (IFK-120) are arranged on the 
periphery, of a disc which revolves with an angular velocity of 

10 r.p.m. Each lamp gives rise to a flash each time it passes 
through the focus of the parabolic quartz condenser. ‘This is 
equivalent to a source of light producing 10 pulses/sec. Each of 
the lamps remains inactive for 6 sec after producing the flash, 
which corresponds to the normal single-shot operating conditions. 
The lamps are fired by discharging 1300 uF capacitors through them, 
the capacitors being charged by a germanium rectifier to 300 V 
each. The capacitors rotate together with the lamps and contact 
is made through special brushes. Provision is made for ‘the 
adjustment of the "phase" of the rotating disc, i.e. the position 
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of the lamps relativ ‘ : : 
& are 2 tigures.. : e to the tan orce axis of the condenser. There X 
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" |PITLE:. The nature of luminescence in thallium ¢hloride, 


2H, SOURCE: Optika 1 spektroskopiya j sbornik statey.e Ve 1s Lyuminestsentsiya. 
| MoscOWe Izd=vo AN SSSR, 19636 160-167 | 3 


| sopre PAGS: luminescence, electronic transition, colloid, emission band 
‘ \ 


_ , ABSTRACT s The authors have analyzed two theories put forth to explain the nature 
. tof luminescence in thallium chloride. The first, by H. Gobrecht and F, Becker. 
ot (Zs. PhySe, 9s 553, 1953) attributes blue radiation of T2101 to microquantities 
ie water in a T1C.1 specimen playing the role of activator of blue luminescence. 
. {fhe red emission band is considered to be the result of a mechanical defect. 
- |The second, by A, S. Vy*sochanskiy (Kand, diss., Odessa, 1953; DAN SSSR, 1l2, 228, - 
1957), attributes the blue luminescence band to electronic transition in single 
ms, and the red band to thallium atoms entering 


hyperstoichiometric thallium ato 
‘the colloidial gtate, Several sets of experiments were performed in which the 


‘effects of water, CIj, and Tl are studied independently on thallium chloride in 
a ; 
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a ‘vacuum, The results Folate all above theories except the red band Sesupseion of | 


“| Gobrecht and Baker, which is attributed to defects in.the pie structure. 
jOrige art, hass 7 figures. ; 
| ssoantoy none 
e Nai 23May62 DATE ACQ: 19May63 


n =e CODE: PH NO REF SOV: 010 


|: 
, _ a 
| 
{ 
{ 
i 


Bens, 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120017-1" 


"APPROVED FOR RELEASE: 07/16/2001 


SS SSIES SO eas 


RE Se 


CIA-RDP86-00513R001756120017-1 


1: _ eee, So 


ane 


“2p agumeeg «Bana AaeP(q) far(a)/mr(B)/08 agree fss0/LIR{C)/SED 
—= es: ~ §/2941/63/001/000/0257/0260 ._ 
ACCESSION NR: AT300 , _ 7 E 


ve san Ser bd aS f Y 


“qTTLE: Excitation en 53 mechanism. in: ZnS-Mn phosphors - y i. 


t 
az eee an pt aad | oe] ‘ Ly minestsentsiya. ey. oe 
_ SOURCE: Optika i spektroskop ya; sbornik statey. ve Ls * byw i 
-. a : Moscow, Izd-vo AN SSSR, 1963, 257 -260 { 


ine” i 

ig designated as the ratio of orange band ! 

“The vadius ei es pa Tiereated light earenes Loar : 7 

eae eet! aie fe Suloas annealed phosphor specimens. It is s sat pak se i? 

naa ee transitions between blue centers exists only = reg eee 
etee reen Gt 1 dipole energy transitions, probability of in pig Nee Le 

| 4 nie feo eon the extent of blue centers} large magnate Spectra of ee ae 
_Sompenaed 108 by Sn ae icar the slotance R botven blue coters a8 
‘and abso a a ~ 


‘Card 1/2 _ 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120017-1" 


ke, 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120017-1 
SAGHAE | HRSA Bed hye Bee Tea FS BSS ae i Oe reese = Est sieviners Sen rem ee ibeininee arias iets Pla ne | eaten : f 


“7 L 1961-63 esate ae Pk ae ng 
ACCESSION NR: . AT3002230 : - O 


. blue center concentration dn ZnS, It is found that contacting. blue centers (Rea2hA)!. i "i 
_'; start at a concentration level C = 0.3%. The authors contend that.a large concen-: |. 

 ; tration of blue centers is necessary to allow interchange interactions to occur. 
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| PERIODICAL: Optika i spektroskopiya, v.14, no.1l, 1963, 49-56 — 
iG TEXT: Data are presented ‘on the temperature and concentration, 


- were made on samples ,100 » thick. At -180 °c and for 0.1% Cr ‘the 


..gecondary lines is increased again, There are three basic parts - jo. G. 
to the spectra at low temperatures: a) the ,main doublet radiated — oe 
from separate Cr centres - "monomers"; b) N-lines and other lines. 
from 682.3 to 743.1 m resulting from the "dimer" form of Cr ions} — 
and c) infrared bands depending on the "polymer" form of Cr - tO 
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AUTHORS + Tolstoy, NeAs, and Liu Shun-fu 2 
TITLE: Luminescence kinetics of chromium luminophors. 


Vv. Beryllium spinel activated with chromium 


A 
| 
| 


dependence of the luminescence and relaxation spectra of berylliug_.—" 
spinel activated by chromium. BeAlg04 -. Cr is prepared in_powder Jos 
form with-concentrationsof-0.1;~0.5 and 1% Cr, and measurements ~.| 
main doublet is observed, also the 682.3 im line and the weak 
697.7 m N line. For the 0.5% Cr sample the intensity of the. 
N line is sharply increased and on both sides of it a series of 
new lines appear. At 1% Cr the intensity of the N and other © 
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Soe 


5 : } i : ; . 
“ centres. At 20 °c the speqtra have a different form; firstly, on: © 
the short wavelength siderof the doublet is,a,well developed anti- 

-i Stokes region; secondly, ,the long wavelength, part loses its sharp . 

- gtructure; -and, thirdly, -the concentration variation is quite 

different from that at -180 °c, An examination of relaxation 

‘; spectra at 180 °C shows fhat the most characteristic feature in . 

-* a number of. cases is the non-exponential relaxation law. The. 

‘+ | anterpretation of these dependences is based’ on a- comparison of 

_'" the different nature of the luminescence. centres responsible for -.. 

_. ithe different parts of the radiated spectrae -0:; ‘°F cle pore 

‘1+ Phere are 4 figures and 2 tables, — ee are On eee ee ore 
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‘AUTHORS ; Tolstoy, N.A., Tkachtik, A-M., and Ageyeva, L.Ye, 

‘. “DITLEy Some manifestations of the non-molecular excitation | tO 


: mechanism of Platinocyanides Z eis 
PERIODICAL; Optika i Spektroskopiya, ve14, no.1, 1963, 163-165 PE og 


- TEXT: Platinocyanides excited at. liquid nitrogen temperature. | 


The dependence of relaxation time von the intensity of Pk 
| excitation E is investigated, Using the mechanical ultra-taumeter 
‘method it wag found that does not depend ‘on E. BY using the 
pulsed ultra-taumeter method (i.e, with 4 pulsed ultraviolet lamp . 
‘“UC-3 (1S-3))an excitation density of 1017 auanta/cm?’ is attained, - 


-, :In this case in the "normal" regime of excitation ; . r~mains |: 
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.. Constant but on increasing ‘the excitation “density to maximum. 
| begins to decrease with incréase in gf, - The value of differs 
.: by 25-30% for different Salts, The decrease int with increase 
“in g “occurs at’ room température as well as at liquid nitrogen 


& 


: \ovtemperature. "The absence of Photoconductivity and Photo-e,m,f, 


 - Some manifestations of the Kee. 


| -hoie effects are observed, — These ‘effects clearly show the 
. 'Monomolecular mechanism of excitation and relaxation in 
“! Platinocyanides, ee soibas,. Mee <4 
“There ig 1 -table, ae Ey . a oka & se 
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Table 


Composition of salt 


Li, [Pt(cn),} +41, 0 
Li, {Pt (cn),] *xH_ol 
Ky [Pt(CN),|+3H,0 
Ba [Pt(CN), 4+ 4H 0 


Mg [Pt(CN),] + 4H,0- 5 
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oe AUTHOR: Tolstoy, N. A.; Abramov, A. P. aa 
\- @INLE: Kinetics. of emission of chromium lumtnoph ore VIE. the ruby (Part 3) 
On the interaction of chromium ions. Steadyestate emission aia 


SOURCE: Optika i spektroskopiya, v. 14, no. 5, 1963, 691699 
qOPIC TAGS: luminescence of ruby 


‘TEXT: The seventh article in a series on the kinetics of emission of 
chromium luminophors reports the results of quentitative studies of the 
ratio of steadyestate emission intensity of side lines ("dimer" emission) 
; to main doublet emission intensity (“monomer emission) in finely powdered 
ruby (micrcerystals grown from solutions) heving verious Cr concentrations. 
This ratio increases with concentration, first linearly and then 
“superlinearly." fhe intensity of the linear section can be explained on 
the basis of dimer “density” theory only if it ia assumed either that the 
absorption of the excitation light is 10 times greater for dimers than for 
monomers or that the number of dimers is 10 times greater then statistically 
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~ predicted. Analysis of the superlineer section shows sensitization of the e 

 @imers by the:monomers, beginning at 0.25% Cr concentration. This a 
sensitization decreeses with increased temperature. An alternate 

; explenation of the lineer and superlineer sections, based on dimer properties, 

: is offered. Monomer emission of the ruby is shown to have an extension into 

j the longewave region. The emission from this region increases with increased 

temperature. “The authors warmly thank P, P, Feofilov for his valuable 

discussions." Orig. ert. has: 5 figures, 5 formulas, and 1 table. 
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TITLE: “Luminescence kin 
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ae bpp OS spinel activated by chroniun : 
“PERIODICAL: Optika 4 apektroskopiya, v.14, 10.3, 1963, 378-382 
TEXT: The effect of structure and deformation of the crystal net 
lattice on the luminescent and relaxation ‘spectra of mixed crystals wees 
of oxides of aluminium and gallium activated by chromium 
| (AL, G8 992%) 2957°CF is investigated. This has a p-Ga,0, type 


' lattice for x = 0 to §9% and a-Alj03 type lattice for x = 80 to 
100% in the samples used. The Cr concentration is 0.4%. For %. 
x = 80% the dependence of the relaxation time tg on absolute | =a 
temperature levels off to a plateau at low temperatures ~100 K 
with an ectivation energy of 6.16 e¥Y. With x = 59% the plateau is 
shortened and the activation energy is 0.11 eV. For pure 
peGa,0_~Cr the activation energy is 0.063 eV end at higher 
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the activation energy is increased, Data are 
relaxation properties of Mg spinel 
activated by chromium (MgA1,0,~-Cr)- This is characterized by a 
tion law. At room temperature the 
-5 sec, while at 100 “K it is 
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- relaxation time is about 7 x 10 
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